period, likely due to aqueous phase reactions. In summer, oxalic acid-containing 52 particle number and ozone concentration followed a very similar trend, which may 53 reflect the significant contribution of photochemical reactions to oxalic acid formation.
The formation of oxalic acid and its mixing state in atmospheric particulate 43 matter (PM) were studied using a single particle aerosol mass spectrometer (SPAMS) 44 in the summer and winter of 2014 in Heshan, a supersite in the rural area of the Pearl 45 River Delta (PRD) region in China. Oxalic acid-containing particles accounted for 2.5% 46 and 2.7% in total detected ambient particles in summer and winter, respectively. 47 Oxalic acid was measured in particles classified as elemental carbon (EC), organic 48 carbon (OC), elemental and organic carbon (ECOC), biomass burning (BB), heavy 49 metal (HM), secondary (Sec), sodium-potassium (NaK) and dust. Oxalic acid was 50 found predominantly mixing with sulfate and nitrate during the whole sampling 51 period, likely due to aqueous phase reactions. In summer, oxalic acid-containing 52 particle number and ozone concentration followed a very similar trend, which may 53 reflect the significant contribution of photochemical reactions to oxalic acid formation. 54 The HM type particles was the most abundant oxalic acid particles in summer and the The Pearl River Delta (PRD) region has distinct meteorological seasonality 127 under the influence of the Asian monsoon system, which brings air from the ocean in 128 spring and summer, and carries polluted air from northern China in autumn and winter. 
Methods
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Aerosol sampling
140
Particles were sampled using a single particle aerosol mass spectrometer (Prather et al., 1994; Noble and Prather, 1996 Figure S3 , and demonstrated that 97% of particles were acidic in summer. cloud droplets include direct uptake from the gas phase (Jacob, 1986) oxalic acid from 4:00 to 11:00. As the peak area of Fe increased from 1565 to 29920 384 from 4:00 to 7:00, the peak area of oxalic decreased from 6052 to 3487 accordingly.
385
From 8:00 to 11:00, the peak area of Fe had a very low value of 1168, but the peak 386 area of oxalic had a very high value of 5538. In addition, the peak area of iron 387 exhibited a high value of 138199 at 14:00, while the peak area of oxalic acid showed a The influence from traffic emission was investigated through the diurnal 394 variations of total EC type particles and NO 2 ( Figure S6 ). The EC type particles 395 increased from 12:00 to 21:00, which had same variation as total oxalic acid, but NO 2 396 14 followed the rush hour pattern with two peaks from 5:00 to 8:00 and from 18:00 to 397 21:00. Traffic emission is not expected to have a large contribution to oxalic acid in 398 this study. The wind speed was low during the whole day ( Figure S6 ), especially 399 between 9:00 and 18:00, which provided a stagnant environment for the increase in 400 oxalic acid produced from photochemical process. (Figure 10 a) . Table 2 . The abundance of major particle types in total oxalic acid-containing 932   933  934  935  936  937  938  939  940  941  942  943  944  945  946  947  948  949  950  951  952  953  954  955  956 
